Ci4H 26 NioOi2Zr, monoclinic, P\2\ 1 (No. 4), a = 9.995(2) Â, b = 10.554(2) Â, c = 11.196(2) Â, β = 92.95(3)°, V = 1179.5 Â 3 , Ζ = 2, R É t(F) = 0.017, wtfreffF 2 ) = 0.044, T= 293 Κ.
Source of material
The raw material was obtained from an aqueous solution by fractional crystallization of the reaction product of aminoguanidinium-hydrogencarbonate, nitrilotriacetic acid and zirconium tetrachloride in a stoichiometric ratio at 294 K. Single crystals of optical quality were obtained by slow evaporation of an aqueous solution at about 294 K.
Discussion
The constituents of the structure are arranged in two types of layers parallel to (100). The first type consists of complex nitrilotriacetato-zirconate anions, in which the Zr cations are coordinated by six oxygen and two nitrogen atoms of the nitrilotriacetato groups. The second type is occupied by aminoguanidinium cations, which are connected by hydrogen bonds to carboxylic groups of the Zr[N(CH2COO)3]2 anions. A part of the nitrogen atoms of the aminoguanidinium cations e.g. N44, N42 exhibit large anisotropic thermal parameters. An attempt to introduce split positions did not yield smaller parameters of these distinct nitrogen atoms. The hydrogen bonds are characterized by donor acceptor distances between 2.83 Â and 3.18 Â and D-Η-O angles between 120° and 172°. The static piezoelectric constant ¿222 is about 6 times larger than dm of α-quartz. 
